Differential inhibition of the DNA translocation and DNA unwinding activities of DNA helicases by the Escherichia coli Tus protein.
Binding of the Escherichia coli Tus protein to its cognate nonpalindromic binding site on duplex DNA (a Ter sequence) is sufficient to arrest the progression of replication forks in a Ter orientation-dependent manner in vivo and in vitro. In order to probe the molecular mechanism of this inhibition, we have used a strand displacement assay to investigate the effect of Tus on the DNA helicase activities of DnaB, PriA, UvrD (helicase II), and the phi X-type primosome. When the substrate was a short oligomer hybridized to a circular single-stranded DNA, strand displacement by DnaB, PriA, and the primosome (in both directions), but not UvrD, was blocked by Tus in a polar fashion. However, no inhibition of either DnaB or UvrD was observed when the substrate carried an elongated duplex region. With this elongated substrate, PriA helicase activity was only inhibited partially (by 50%). On the other hand, both the 5'----3' and 3'----5' helicase activities of the primosome were inhibited almost completely by Tus with the elongated substrate. These results suggest that while Tus can inhibit the translocation of some proteins along single-stranded DNA in a polar fashion, this generalized effect is insufficient for the inhibition of bona fide DNA helicase activity.